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(54) TFT-LCD REUSING MULTI-STEP ELECTRIC CHARGES AND DRIVING METHOD 
THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide TFT(thin film 
transistor)-LCD(liquid crystal display device) reusing 
multi-step electric charges increased more in the 
reduction efficiency of power consumption by a driving 
method reusing existing electric charges, and the driving 
method therefor. 

SOLUTION: This TFT-LCD is to be constituted so as to 
be provided with a source driver part 300 for outputting 
a video data of each single pixel via plural source lines, 
many switching elements etc., for reusing multi-step 
electric charges, and an external capacitor 500 for 
recovering the charges of the source lines having a 
voltage higher than a common electrode when the 
source lines are connected between the above source 
driver part and the liquid crystal panel, and supplying the 
electric charges to source lines having a voltage lower 
than the common electrode. 
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TFT-LC Dfttft©Hl*atiftt * - £ - 

v Buff £ ai/^/m [-8a * *lt v— x ^ -r > 

©SSfflSfflt^fcT F T - L C D SUfttia 




^12 0 O 1 -2 2 3 2 9 



im-mm 1 1 -^><ommr^>(o^m s f~^ sua© v 

©ttaoft. ^ms* y Kl*«E£* LT ^fr V-X 

£ jm-r ^cfc^ii^^ti^c^ t+z> mm 

^b«ffi$^lfc T F T » L C Dirfc^t, ttffiV — 

x^is^ t asu/ **)i*m i^&m * *tT V— X ^ *f >0>tt 
mo^, *a«aj:y»L^mBEt*ur^fcv— x^* 

EftS/ v— x ^ -r > £SEi&fi*§-f^ cfc o T ^ -f 

#v-^7^>^n &t/« 2 ii^fi^ cfc o r mib^ 

fl-^lr^orSUfz^-r-Smsx-f^V^/gPi:*^ 
fflWfcTFT-LCD 0 

WE*»/-<*ino#v— ^ ^ -r 

T — L C D 0 

rat***] «Ex-f^>^«sr±essy-K. pmo 

S h7>vX$- NMOSh7>v^-0^^, 

r^fl)-o-c*«t$ - 1 &¥fmt-tz>m&m 3 ek 

TFT — LCD 0 

f=v— x^^Vwticx^^v^m^SSI^tt^-t 
^»at^J6R3ft«[5EK<0^ai8*«ffl!>^Sffl*ffl^ 
fcT FT-LCD 0 



^ZN — 1 l@fl)V — X^-f ><t 2 N#S<DV X^*f 
VfcflJHttMIU 2NSI©V»X7-f>^2N+1 

§g<DV-x^-f>tfl[>!BllcSSLJ&:^c:t*^t-r 

s mmo> &mmm.m<onmm * jb t f t - 

L C D c 

©fc&<Z>TFT~LCDa?|gi6^!C*3^r, S£2M^ 

y^(DVL+ (1/3) V s w i n g?K;U hT?3tft* 
ix^iSSiDWBf^S&fflSPBt, m3^RtI^-lc£o 
TN— 1 #aO)l»Pia^<Olft!BII=VH-t?jE«**tTl^fc 

fc#>l-V L+ (1/3) Vswi n g hl?7t^^^ 

VL+ (2/3) Vswin g tRO- h~t?ftWc!F*l& 2# 

opssia^flofiFBiir-v L/p;i/ h-e»m-r<<^f»#B<D 

*t/^*"tfW*^^ % >*-« v L+ (1/3) v 

JfH/*fcT FT-L.CD0>|gSj;?3^o 

N « B (&^St£JI^CDigI&B#PRl^m i Mi^l- J: o "C 
*@a>#jBttftW^«P^-v/^>^-«>VL+ (i/ 

3) Vswi ng#^hTSI4*l*-t4»Si:t* 
«*a8E«a>*S«Ht«a)W*ffl*ffl^fcT FT-L 

[■wwn o] mE2*B(Dm«fa>ii5Sffl©®*'c 

It, N#Ba)Mttft«ra)ffi»»WI^*3a[«ffl-»lcJ: 

(1/3) Vswi n g#;Uh"e*«**tTL^fcflHa# 

B^SJIttm^jlttS^r-r^r^Mttft^v l 

-f- (1/2) Vswi n g /K/U h £ U $ l-Kl*WE V 
L+ (2/3) Vswi n g^Uhf 

[nxsii 1] gnB3»aa>««a)W»fflfl)«i«"e 
it, N»B(DMttii«ra>Ukmii H ell2aiRB-^tcj: 

otl2X^ff>^W->t>^llt, N#B#S 
(DSjH40)ft»A^»^r^/<^^ -^l«4*ir VL + 

(1/3) vswi n g 7P;uh-e*«£j|x£^£:*»« 
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T-LCD©11Mo 
[o O O 1 3 

— (TFT:Thin Film Transisto 
r ) 0)M^ti(LCD .Liquid Crys 
t a 1 D i s p I a yMwH-r&tiGQ-efcy, SL< 

«;H***T?S[»i*ii-«ci:I^J=oT f TFT- LCD 

(Dmmmmcommm^ &&»-t * o> r^s-*- £ t f t - l 

[O O O 2} 

m&CD&ffil TFT-LCDttCRTfl)II 
[0 0 0 3] ^0TFT-LCDrai 1 fC^LfcJ: 

/^;n oa><f— h^>GL£^«LT4t£fccc«JSt£ 
v-x £ # /? tf^ie ZtltzftM* v / < v£ - c s& 

[0005] Z 0 5 I^M^^l^O) T F T - L C 

x^>s L&ifizsaf***^— ^s»tt-r*a -y- 

So S^r^— hH16aP3 0f4y— h^-f .VISING 

l s Lra»a>y- h^>G La>#-r?-oa>>f 

[0 0 07] CCO^V— X^ISSP2 OttVCOM, Wi<D 
RflMl# (positive video signa 
i ) ai/P^O^#fi^ (negtive video 



signal) *«I/^H OlzaftLTtttfl^r— 5» 
[0008]B|l*>, 0 1 2lZ^LfcJ:5fC, »TF 

t f t - l c D±fe<Dmm\zM<D&mm^tm<D%kmm 

% <D * Pal m BE V & & V C O M £ # £ . 
[O 0 0 9] 

[«WA<«¥»:LJ:^i:-rS»a] L^Lfctf*. VCO 
^*J — (F I i c k e r) A<3££*rSo 

[ooio]^t, MiB^y a>3B£*«&*rfc: 

>&Tf£v h-T>/<— ^a>3S:if 400)^*^1^ 
[OO 1 1] fill*,, i13f*7U-A-f>/^3Vt 

[0012] iZa>Bt, HUte"? U— A-f >/ v~V 3 >, 
^-f W v?3 >. *7A^>^-va>MK^ 

Co o 1 3] ^-05-^^® 1 7!z^Lfc K-y h-T>/^— 
i?a>mitli« 9 01 7f4K^h^V/<-v 

3 V0|, M/UWM O^M$tl^0)V-X7 
-f>S Li:»V"-X7-f>sU©»iU:t 
£01!. h^^>G L^^>Sfcr/^iulBv—x^^ 

[0O14] ZKD^, TFT-LCD/^0iMi 

«*««#a>»b* v i* v com^: mo&mm^comtm 
*v &o>5«*** e sw-jr*r s y -ea&So 

E = CL • V 2 

[ooi 5 3 m*>, h-< v/^— i?a K 
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[001 ^(o^m^mm^^iy^^ 

Vli(Dh7>V^5- (poly-Si TFT) t' 
»tJ:-&aS©«tt&t/TFTa)«ttSeib (degra 

d a t i o n) tf±.c&ki^?m.mi£%>%>o 

[0 0 17] fit, «0)TFT-LCDliVGA 
•..SVGAS, X G Af&, SXGAi USGA»^ 

[0 0 18] ^fc, t*^l^ISlTFT-LCD 
V-X 70SL b^>GL T31« 

[001 9] *mm&, z.m&otefflmi^m&'TtjiZti 

%>t-ih(»T FT-L C DlCfet^T V— XSE»«»fl)aiPf3 

[0020] *3SE055Sa>gttl*, BEff WSSffl 
fc*BH««««)ll»ffl*fflt>*: T F T — L CDXt/fO 
[0021] 

vm^te Et, mm v — xsg»« £ *»/ **jm« k»« 
y is we ^fit 1**= v—x^-o lets s-ftis-r 5 

[0 0 2 2] £fc, *f6Wa>*2 0)«jftfCj:*tli. — 3 

TFT-LCDicfcvt, urev— xantt^x*/^ 

;i,ffl[csai**it y-X7< >a)SW©». Mill.): 

MHi: y <6tMtJE ^tlt l*f= V— X^Y >fcm# 
-X ^ -Y > *5E»l«-«§-l = £^T^>f ^nHFKXtr*- 4 



ts-r-s*iatXK2x-f^>^»t. «K3*»/<*^n= 

lit *S5 3 ^-f f SWtt$ * 7*Wt**iS c 

k £ Wtt fc-T * MBWWB8B L^tft-l 

[0 0 2 3] ^-(DISIC. HfiV-XBWttjSfi/^^ 

v — x ^ <o u tst rc*««*i?««-r £ ^ 

MHII/^«)f V-X7-f 
lcI^t5^f>^St*ftitSJ:7«***iS- 

t^»*LL\ 0 fit, wsax-f^>^»f*esiy- 

h, PMOS f>7>vX^-, NMOSh7>vX^- 
fc. ffiIBX^5 L >^(i^O)0I^im^-^J;oTV"X 

y— X^-f 2 Nf|(DV-X7-r >£<DMI=:iS*fc 
L, 2 Ntl©y-X7-f >fc 2 N + 1 tlfl) V-X7 

[0 0 2 4] *36q8a>JK3 0>«jSI=:J:*ttf. £J£ 

««-*€#5c4*S:«»«fa>S»ffla)fca6(DT ft-l 

ffi£fMtt£. »3a*Mi»fcj:orN-i»aa)iwi« 

tfmilSi ilO)iffl)S^0f:fttVL+ (1/ 

3) Vswi n e^HT*3fe1t**l"C^4«a*Sa)^ 
^/<v5i-t*1S©SSfflS*LtV L+ (2/3) V 

^/^-0VL+ (1/3) Vswi n g TpJU h"C 
3fc»4*v-5 3 SB (D««<0?l;£J8a)&B£ £?rt £ - 
£#fg <t -T WSffl Sfl^fc T F T - L c 

[0 0 2 5] ^cd^Ic, »ffiiSB<D*e<DSf5ffl<0«: 

CJ:oTl1X-ff^W->t>^t, N-1 
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(1/3) Vswingt^KSt^. fTiB2#@ 

a)ISffi0SgT*VL+ (1/3) Vs w i n g #JU h 

KTO)SltttWVL+ (1/2) Vswi ng?l?;i 
hcfcy S&lwJ5lMIEEVL+ (2/3) Vswi ng?P 

# @ a>^attm#^isi&^^ r*m 2 «r*«i= * o r m 
tt©ft«^*«*-v/^*>^-*«aBe*^vL+ (1/ 

3) Vswi ngtOl/htJES^Wifc^iStS^fc 

[ooz6]*»tt, MEa)Hlt**t4fci6f=« 

^mn^y^. n + i ns^u— A-eii^Mm^^ 

Jb. Tii^^CP-^-f V^, *ns*<Djft»^«l- 
[oo2 7]^«JSM*8»*. «M>WSlM>fc 
^.r^is^-^^o M-iiip-70o*»ifl)i 

ft §S»« § <DHft a> WEWfeWt 3©-CM»B0>a- 
^-f >a>®ft#i:l^#irr* tf iF^ir— ^ l3:*:(D»JEft 

-r > *x -f * > ft ^ l r xtrr £ o 

[O 0 2 9] 

"T*. ■ lI=*LfcJ:3l=. Wfl)ISffiTFT-LC 
Dfi, ^o<Dllft^O(Dlft« J r--^ftafR©V— 
Vft^LTft^-r^-f >«M»2 O O, IWBV— X^ 



^®ms^y^SBEftwur^fcv--x^-<> 

[0 0 3 0]^:, ^^>R»#2 OOIi5S*/^H 
0 0©V-^7-f i/ ft* UTBftl=*ft«-*t 

v-xli»3 0 0. sS/^;uoo<o#v-X7-f 

ft^^T«ft^tt^)o 

Wa>SSffl*fflt>fcTFT-LCD<Dffi»lsIKt5. »ft 

*«*^/^>* — sooicft|»**i*. P*iUH8*#B 

OV-^7-fVtt*2aR« (SEL2) ICcfcoTV 
-X^16SP3 0 0<Daj*^B«**t-5>A\ 

[0 0 3 2] *fc. f3iff^ (SEL3) 
^L^> <t T FT-LCDfl©4tCV-X7-f 

ttiMft4r*-«. >x (c i oa d) izmm 

fc*©Tf*y. U$?X*VX (Rload) ttV-X-7 

-f v cd smttm^ ft ™ u fe t © *e fc * o 

[OO 3 3] *fc*»*^/<^*>X (Ce x t) tt^r 
[0034] HZf**»W«>TFT-LCDa)BftHB 

oftWcoa^eox/ffl^ajS^Hft^ufc^a)-^. 

[0 O 3 5] *f. MttftIS (CI o a d) <£§&ftM 

itLt, vH#;H^t?*t*^*8ittfte (c 1 o 
ad) ttM/2«-e*y. vL#;uh cv) -^»m**t 
§ ^mttm^r i*m/ 2 e £ fis-r * o 
Loose] vmmmimo>m^m't^-^(omm 

*-i-sar!K#B© V— x^-f >ll±^fc^" 

[0 0 3 7]^fc, N-lil^§iftM (Cloa 

d) «?B»ftriSi3^i»Lr»ft*B© ! S*ttft : fif (c i 
oad) ttvH#*h-e*«s*tTivc. §life§Ba>S 
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load) ^vL/-K;uh*rrSjm^tL, ^m#g<D#Mt£ 
[0 0 3 8] f o 0©IEtt§f 

<r^JUT(0KMa)«fc5ICVLH- (1/3) Vsw i n 

Vsw i n g£!£VH£VH£0>mEE^£^-r<> 

VswingfiVLlE^Ut^IM 

flr (c i o a d) ^VH-eSS$t^fc^*©v- 
[oo3 9] ^»i«a)*fir(DlijSffla>KWa)WI 

***»0)l«»©W©II3Sffltfflt>fcT F T - L C 
[0040] Hl3fetfH2€#!Sa-r*i:. Hit 

m. sb*>. p-^-f >fl>«*nte»2iWi«» (se 

L2) l2Mff (SEL2) |Z« 

x. N - 1 HU)Mlo^i:v L ^ 
*LTl*fc«a*S<0*«ttft«r (C i o a d) £#1$*- 
t y^y^>X (Ce x t) 3^*B4*ir««a)W»ffi* 
^LtlSfl)f«^ti:. MttJWr ( C I o a d ) 
(i^t/^v^-^tt^lEV L + (1/3) Vs 

»A<^— >^"^**t. m3^«fl^- (SEL3) IzXtg 

SjW^^vxw^v^**— 

Tj N ^i#@(©PBg|iaaa>i*BSlicvH#;uh-c*** 
©ssfflo)Si8*evL+ d/3) v sw i n g /te;uh 

■Cft***tT^fc«»»e<DS«ttft«f (C load) 
A:36<*tS**tT±T(OS*ttft«f (Cload) HVL 
+ (1/3) Vsw 1 n g7p;i/h«fcy S&lwBL^tEV 
L+C2/3) Vsw i n g ?fv>U h * - £ 

[0042] -t(D*l*3*@0«1SO>^fSfll«)K»"e. 
^ 3 M^I^ (SEL3) f^^t7-<>X-ffV 
— Hl^ff (SEL1) IC* 

W^#@a>#ai*m^ (CI o a d) 

>x (ce x t) »m£is*ixmvionf£m£fTi\ # 

ftt^ (CI oad) [±#SMF"W^>£ >A (Cex 
t ) A<*tS*EVL + (1/3) V s w i n g/B;ir h 



[0 0 4 3] 1 (SEL1) 

(Cload) liVL+(1/3) Vs 
w I n gt^h^U, «Bt«B0)MttM (C I o 
ad) l*VL + (2/3) Vswin g^UhtftoT 

L + (2/3) Vswin g^h^bVHt^ht^ 
«S*»«»H«MttlMt (Cload) ttVLftb 

[0044] ftfe, N+i»aa>Mttft*o>WUi*im 
g (D&m&Mffi (CI oad) £MkSB0 
#M1±m?^ (CI oad) 3&<N«S<Z>#«ttft1¥<Dsl»l 

"C, *HjR«§ (SEL1) <hf2l^I§ (SEL 
[0045]g]3f*, *9Sffi«>TFT-LCD<Z>BBllll 

<7) T FT — L c D<DRElli®»<0i6a)SaK«>l** Lfz^a 

[0046] B 3 *»TFT-LC 

[0 0 4 7] 7<>X-f^V^94 0 0li. $*J®Hi% 
(AMP), (AMP-B)tJ:otV-Xffift93OO0 

vif^>xa>tt«-ef^^fc«>«>^^ 

— hg|4 1 0, JSS/^l'l 0 0O*^OV-^7^> 
S*1ftUt*2aROT (SEL1) , (SEL2) iZ 
i;ot, n»*^/^>*-5 O 0-el»t5* 1 
2X-ffV^4 2 0, 4 3 0, ttA/<4JI' 1 O 0 ICR 
*f«V— X^-f V£»3g«II*§- (SEL3) Cfco 

rst^i^SE^*t^m3x-< ^>y»4 4 ofrzm&z 

[0048] S4*#lt§t, SB3X-f5=->^»4 4 
Oii2N-lf|fl>V-X7-fVt2Nf@0V-^7 

v— x^-Y 2 n#so> v— x^-r v£©ifliica>#.ft 

«$*L, 2Nfl©V- X7-f>t2N+1f@fl)V- 
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ten— ^4 >-e lcd izi^-x. ^>fr& tf^-x—^ tfWM 

li*#3S*3&tfcl*£«»*#l$o 

[0 0 4 9] ^ TFT-LCD1filMliX©a 

[5£1] 

P av =C - I av 

= VDD " (M'CfVswing-f req/2) 

f8<D&<DV s w i n g2&i**(1 /2) V s w i n g If M 
^(1/3)Vswi n gt«*Lfc-t^HSP I CE 

[oo5l]05S#igt-5i:. AiHcJ:* 

^fi^Mi-— #^*<s*l*o c#u**E#^-x.£#Ui: 

ma I I y white) (Dif^lcK^&o H 8 [CM 

[o o 5 2] ^fc^r^PBisttWEseftw^^-f hmm 

*£<**::£#»frtf>S#L*o E6XtfH7fc^iy 
[0053] @6^LS8^#^i:, £f£Pg0>m 

[0 O 5 4] @6JB:t*LI3 8 lEiVs 
w i n g£K#fl>*«t (1/3) Vswi nglzMbl 
fc*§^, jH***0)«*S!l*36<6 6. 6%(CM-5o ^CD 

t &»tt<«Sa>:fc* * K «fc £ R c HtftSt £ m?*<0 S 

[0 0 5 5] (Ce x t) 

l£, SO^fCV L+(1 /3) VswingiElf:ttf 

a)JBl±a)«EE"t?**-C**U. *I«Wt<tt*M 
-CiltfcIIKWoTVL + {1/3) Vswi 

n B ^ft«*#tTKIBWE««)* 3 tic* 

-So 



[oo56]fot, v— x^-r>a>«tRtSfem«f©*:* 

LfcHSP I C E V 5 a I/- V 3 blA^ billlo 

[0057] H9tt*«wa>B»*^icj:or. HSP 

SSfttD^W^-V/^^^VX (Ce x t) OlESM 
T*fc£ 0 Lfccfc 5 fr^P^-W* v£ VX (Cex 

t) tttO*lc3£**#LTL^<T*. «S*lc3ft«lw3&: 

3>J&*&«BLfcrt»**'<V*>* (Cext) (Dm 

[0058] tot, *36^a>**«<D#aie«w<oii 
hicjuml. ftaf(z>Rc**fticjsg*$#t**<, **6 

6. 6%<D;B***0)iSi*a»3& < »&#t«o 

fO 0 5 9] B1 OW^^fcSXGAiTFT 
— LCD <9Uktt4>3Ut*£l £3* L fc^<5 7fl)1«15* 

[0 0 6 0] za)«fc5i-*5BWw*a»*1Sa)WSffil*- 
ii>fc t f t - l c D0>B»@»at;*ait v-xffi 

•T5-*#T?S£<D-e. *«W"t7«^*#tfcS6««l=RR 

**wa>a«»ftBa**#t*u^ttB-c*«i=* 
^wt^-efe-So *#L&icoivr*a*«c**H«>afB 

WttHlcJH-rs*a>t7«*#uS» 

[OO 6 1 ] 

wsfb £jb i^fcTFT-LCD ©K»Bift&i/ara©*!i 

H09MT FT — LCDOOKUHKtfV— X^*f VS L£> 

[0062]f2lC, %L§£BM<DTFT-LCDO)mm® 

i^iiv'J^XDlIh^VvX^- (Po I y- 
s 1 TFT) "CffiS****. »i::J:**»a>«ttXtf 
TFTfl)ftttSfl:«i(l*StW. 

[0063]I3C, **^lC«fc#L«K*«K<DTFT 

xfm^&fB - 1 «fc -3 t v— x«8»fl»a>aiPi-<fc 
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[^1] ^^BJ£DT FT— LCDOPigi&il^^TpLfr: 

[i3] >£S£fl<DT FT-LCD©- Hft^^TKLfc 

[^4] :fcf£^0>T FT-LCDO)ffe(Dlllfe^i^L 

[in 5 ] mm.m^(ox^K & ^m^mmtmnm-n 
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